In this paper, we obtain analytical solution of an unsolved integral R C (m, n) of Srinivasa Ramanujan [Mess. Math., XLIV, 75-86, 1915], using hypergeometric approach, Mellin transforms, Infinite Fourier cosine transforms, Infinite series decomposition identity and some algebraic properties of Pochhammer's symbol. Also we have given some generalizations of the Ramanujan's integral R C (m, n) in the form of integrals I *
Introduction and Preliminaries
In the literature of infinite Fourier cosine transforms [8, 9, 15, 17, 18, 20, 25, 28, 47, 48, 52, 53] , the analytical solutions of is not given for all positive rational values of n, and non-negative integral values of m.
For particular values of m and n in Ramanujan's integral R C (m, n), the following three integrals are given [39, p.86, eq.(50) ]:
2)
x cos(2πx) {−1 + exp (2π √ x)} dx = 1 64
3)
The following theorem is proved by Ramanujan [39, p.76-77 , eqns(10 and 10 ′ )]:
and
and 8) where n is positive rational number.
For particular values of n, some values of Ramanujan's integral R C (0, n) = Φ(n) [39, p.85 (eq. 48) ] are given below 15) where α i ∈ C (i = 1, ..., p) and
The hypergeometric p F q series in the eq.(1.15) is convergent for |z| < ∞ if p ≤ q, and for |z| < 1 if p = q + 1. Furthermore, if we set 17) it is known that the p F q series, with
Also binomial function is given by 18) where |z| < 1, α ∈ C \ Z − 0 , The Fox-Wright psi function of one variable [21, 22, 54, 55] is given by
. In eq. (1.19), the parameters α i , β j and coefficients A i , B j are adjusted in such a way that the product of Gamma functions in numerator and denominator should be well defined. Suppose:
and 
When contour (L) is starting from γ − i∞ and ending at γ + i∞ where γ ∈ R = (−∞, +∞), then p Ψ q [·] is also convergent under the following conditions.
The infinite Fourier cosine transform of g(x) over the interval (0, ∞) is defined by
Some authors have given the following definitions of infinite Fourier cosine transforms and its inverse.
In this paper we shall apply the definition ( 
If Re(µ) > −1, 0 < ξ < 1, a > 0 and y > 0, then we can prove the following integral by using Maclaurin's expansion of exp(−ax ξ ) and term by term integrating with the help of the result (1.27):
( [16, 23, 24, 45, 46] is given by 29) where N is an arbitrary positive integer. Put N = 4 in the above eq. (1.29), we get 
From the above result (1.32) with λ = mz, it can be proved that 36) where µ ± υ ∈ C \ {−1, −3, −5, −7, ...}.
In 
is not given. Therefore, the main aim of this paper is to obtain the analytical solution of Ramanujan's integral in terms of ordinary hypergeometric functions. Also, our work on Ramanujan's Mathematics is motivated by the work given in references [26, 34, 35, 36, 37, 51] .
Here in this paper, we generalized Ramanujan's integral R C (m, n) in the following forms:
where {Θ(k)} ∞ k=0 is a bounded sequence and obtained the analytical solution. Moreover, we also show how the main general theorem given below, is applicable for obtaining new interesting results by suitable adjustment in parameters and variables (see in the sections 3,4,5,6).
Main general theorem on infinite Fourier cosine transform
Suppose {Θ(k)} ∞ k=0 is a bounded sequence of arbitrary real and complex numbers, and
Now replacing ℓ by 4ℓ + j, after simplification we get ; 
where 
where 1, 2 , ..., s) and r ≤ s + 1.
Infinite Fourier cosine transform of x
The following generalization I C (υ, b, λ , y) of the Ramanujan's integral R C (m, n) in terms of ordinary hypergeometric functions 2 F 3 holds true: ; 
;
where
Proof: In eq.(2.1), put Θ(k) = (λ ) k and c = b, we obtain
x cos(xy)dx. 
Ramanujan's integral R C (m, n)
The analytical solution of the integral R C (m, n) is given by ; ;
where m is a non-negative integer and n is positive rational number. 
Applications of Ramanujan's integrals
In this section we have established the following nine infinite new summation formulas associated with hypergeometric series 0 F 1 , 1 F 2 and 2 F 3 : 
−π 2 64
−π 2 144 13) and (1.14) , we get the remaining results (6.4) to (6.9) respectively. In view of the hypergeometric functions (1.34), (1.35) and (1.36), we can express the above results (6.4) to (6.9) in terms of cosine, sine and Lommel functions. Our results (6.1) to (6.9) are convergent in view of the convergence condition of p F q (·) series, when p ≤ q, and for all |z| < ∞.
Conclusion
Here, we have described some infinite Fourier cosine transforms of Ramanujan. Thus certain Ramanujan's integrals, which may be different from those of presented here, can also be evaluated in a similar way. The results established above may be of significant in nature. We conclude our observation by remarking that various new results and applications can be obtained from our general theorem by appropriate choice of parameters υ, λ , b, c, y and bounded sequence {Θ(k)} ∞ k=0 in I * C (υ, b, c, λ , y). This work is in continuation to our earlier work [38] on infinite Fourier sine transforms.
